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io
ns
of
th
e
ab
ov
e«
me
nt
io
ne
dp
ar
am
et
er
s
by
yea
r
an
d
tri
but
ary
so
tha
t
the
fea
sib
ili
ty
of
loa
din
g
es
ti
ma
te
s
ca
n
be
an
al
yz
ed
an
d
(2)
to
do
cu
me
nt
the
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nif
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nt
tr
en
ds
in
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an
ge
s
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da
ta
col
lec
ted
ove
r
thi
s
per
iod
tha
t
mi
gh
t
inf
lue
nce
the
se
loa
din
gs.
Th
es
e
tre
nds
inc
lud
e
ch
an
ge
s
up
st
re
am
or
do
wn
st
re
am
in
che
mic
al
mo
ni
to
ri
ng
or
fl
ow
-g
au
gi
ng
sta
tio
ns:
the
cha
nge
sii
n
det
ect
ion
lim
its
for
a
sub
sta
nce
and
the
dif
fer
enc
es
in
det
ect
ion
lim
its
be
tw
ee
n
mo
ni
to
ri
ng
ag
en
ci
es
;
an
d
the
lac
k
of
me
as
ur
em
en
t
of
a
par
tic
ula
r
tox
ic
con
sti
tue
nt(
s)
as
a
fun
cti
on
of
tri
but
ary
.
sta
te.
an
d
per
iod
of
tim
e.
i
i
i
i
i
a
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i
l
l
l
l
l
l
l
l
l
l
  
 3
RETRIEVAL OF TRIBUTARY DATA
The acquisition of U.S. tributary monitoring data was performed by accessing
the U.S. Environmental Protection Agency's STORET system. a database of sampling
sites and their associated water-quality data.
Several massive STORET retrievals were
performed with the gracious assistance of Ohio EPA. in. Columbus. by computer via a
phone hookup linked to the STORET database center. in Research Triangle Park. North
Carolina.
The following retrievals were executed for each major Great Lakes l3asin
area for the period 1975-1985:
1
1) STORET flow data search which retrieved all stream ﬂow information
measured by continuous'monitoringstations operated by the U.S.
Geological Survey
(USGS).
This search provides yearly averaged flows
in cubic feet per second
(cfs) and basin drainage area in square miles
for each gauging station on the tributary.
This type of search is very
similar to the
NAWDEX
retrieval
that can
be done
by
USGS
in_
Reston. Virginia.
>
I
2)
STORET
partial flow data search that retrieved noncontinuous
flow'
measurements
for stations.
Generally.
these measurements
are
‘
instantaneous. and
their frequency of measurement often corresponds
to the number‘of times chemical monitoring was
performed.
Flow
data
of this variety
are
highly
variable
and
probably
do
not
statistically represent the complete
yearly
averaged
flow
at ‘that
station.
Extreme caution is suggested
when
using these
data
in
future loading estimates. ,
3)
STORET
retrieval using the PGM=Mean command that gives the
frequency
of measurement
of a particular toxic
constituent
or
parameter on
a year-by~year
basis for each
monitoring site.
The
resulting observations
represent the number
of times
a particular
constituent was sampled. independent of its detection limit.
.4) STORET retrieval using the PGM=Mean command and subcommand.
R=k. that gives the frequency of measurement of a constituent. by
year. below a specified detection limit. which is printed out in the
retrieval.
Note that data retrieved by the above two searches are
sampled by grab methods.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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PREPARATION OF TRIBUTARY DATA TABLES
The
inve
ntor
y o
f U
S.
moni
tori
ng
data
is p
rese
nted
as
a se
ries
of t
able
s
organ
ized
by st
ate a
nd in
alpha
betic
al or
der.‘
A sh
ort d
escri
ption
of th
e par
amete
rs
appearing in the. tables is discussed below. The name of the tributary is given in the
tables
and
if tw
o or
more
tribut
aries
have
the s
ame
mine.
the “
geogr
aphic
al lo
cation
or
latit
ude/l
ongit
ude o
f the
ir mo
uth
is en
tered
as a
footn
ote
The
stati
on lo
catio
n is
based on the river mile (R.M.) concept with a R.M. of 0.0 corresponding to the
mout
h of
the r
iver.
For t
he ma
jorit
y of
the s
tation
s, th
is pa
ramet
er is
speci
fied
in
the retrieval data.‘ However, many of the USGS continuous gaging stations. with the
exception of Ohio. do not have their R.M. included in the retrievals: some chemical
monitoring stations also fall into the same category. The R.M. locations for these
stations are estimated from their latitude and longitude using NOAA navigational
charts for the Great Lakes and USGS quadrangle maps and are coded in the tables by
the letter E in parentheses The agency reSponsible for the data storage at a
particular station is entered following the agency codes listed in Table 2. Basin area
is recorded in square miles for the USGS continuous gaging stations.
TABLE. 2. Tributary monitoring agencies and contact personnel for data appearing in Tables 3-8.
Agency 223:3 Organization Nuﬁgzis)
112WRD Showan, Charles USGS (703)8606871
(FTS)928-68?1
14AGNF39 Starz. Arlene USFS Region 9” (414)291-3764
(FTS)362~3764
21lND Chang, Dr. T.P. Indiana Board of Health I (317)633-0715
21MlCH Chafﬁn. Bruce Michigan Department of Natural Resources (5l7)373‘286?
21NYDEC1 Maylath. Ron New York Department of Environmental Conservation (518)567-7360
' 21omo Rishne. Dennis Ohio EPA (614)466~9092
Wisconsin Department of Natural Resources (608)26?<7659
21WIS Tiegs, Carol
21WLSSD\ svanda. Kathy Minnesota Pollution Control Agency (612)296-8856
31HEIDRV Richards. Peter Heidelberg College (Ohio) (419)448-2201
(419)448-2226
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TABLE 4.1c. Monitoring frequency and detection limit (DL) parameters.
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Tributa
ry: C
edar Cr
eek
,
Basin A
rea (m2
): NA
State:
WI
‘
Period
of Reco
rd: 19
77v79
‘
Station
Locatio
n (R.M.
): NA
Average
Flow (c
fs)/Per
iod of
Record:
NA
'
Respons
ible Ag
ency:
21WIS
.
Chemica
l Monit
oring:
Y
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8 onl
y lim
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insta
ntane
ous f
low a
vaila
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_. U
nits
= Ug/
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ept p
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suspe
nded
sedim
ent i
n mg/
I.
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det
ect
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lim
it
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vai
lab
le
fro
m d
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or
ver
y s
mal
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urements
Measuremen
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1979
1980
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2
1983
' 1984
1985
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1,1
,3.
0'
-
G
Hg
1,1
,”.
2
'
Pho
sT
12,
0,.
62
12,
0,.
02
5,0
,.6
2
5.5.
_
"V
,
12,0
,1.0
12,0
,1.0
5,0,
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M.): 6.02
(E)
‘ Ave
rage Flow
(cfs)/Peri
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Respons
ible Ag
ency:
21WIS
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toring:
Y
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a = onl
y limit
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antaneo
us flow
availab
le.
Units 2
Ug/i ek
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/l.
b = d
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l Me
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emen
ts,
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urem
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, D
L
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th
od
s
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1977
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1979
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1981
1982
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1984 '
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T
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“
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'
I s
a
5.5.
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13,9,
1.a
'
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~
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1,121
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s f
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ed
197s
197a
1977
197a
1979
1986
1981
1982
1983
1984
1986
0 °'
c
Pb
38,1
2,3.
ﬂ
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r c
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m d
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2
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' C
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.a2
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1.0
1,a,
b
3,0,
b
7,0,
b
e,a,
2.o
e,a,
2.a
PCB
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ra
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d
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V
b
a
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n
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t
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bl
e
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P.
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m.
t.
r.
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l
Me
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en
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,
M
e
a
s
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e
m
e
n
t
s
Be
lo
w
0L
,
DL
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ed
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19
76
19
77
19
78
19
79
19
80
19
81
19
82
19
83
2.
0.
.0
2
2.
0.
1.
0
1.
0.
0.
2
P
h
o
a
T
$
.
3
0
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B
N
A
1977
N
A
Y
19
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19
85
un
it
s
=
Ug
/l
ex
ce
pt
ph
os
ph
or
us
,
su
sp
en
de
d
se
di
me
nt
in
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/i
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Sa
mp
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ng
M
e
t
h
o
d
s
0 o
r C
TA
BL
E
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ri
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y
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d
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te
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io
n
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t
(0
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ra
me
te
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(m
2)
:
Pe
ri
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of
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A
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r
a
g
e
F
l
o
w
(c
fs
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ri
od
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co
rd
:
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em
ic
al
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to
ri
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:
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x
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.0
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)
1
1
2
W
R
D
Tr
ib
ut
ar
y:
State:
St
at
io
n
Lo
ca
ti
on
(R
.M
,)
:
Re
sp
on
si
bl
e
Ag
en
cy
:
'a
s
on
ly
li
mi
te
d
in
st
an
ta
ne
ou
s
fl
ow
av
ai
la
bl
e.
N
o
t
e
s
:
b
a
de
te
ct
io
n
li
mi
t
un
av
ai
la
bl
e
fr
om
da
ta
or
ve
ry
sm
al
l.
P
.
r
.
m
°t
°r
'
To
ta
l
M
e
a
s
u
r
e
m
e
n
t
s
,
M
e
a
s
u
r
e
m
e
n
t
s
B
e
l
o
w
0L
.
D
L
M
e
a
s
u
r
e
d
1
9
7
9
1
9
8
6
19
81
19
82
19
83
1
9
7
7
19
76
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78
Pb
H
0
Di
dn
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T
DOE
DOD
T
o
s
s
e
r
e
x
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2
.
2
.
0
.
1
1
.
1
.
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.
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.
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0
1
2.2
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0
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2.
2.
.0
1
2
.
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.
1
.
0
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2.
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1
2
.
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.
0
.
1
1
1
2
4.
4.
0.
5
4.
4.
0.
0
4.
4.
0.
5
2.
2.
0.
2.
2.
0.
6
1.
1.
0.
1
001
0.0
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1s
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1.
19
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458
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976
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v
Un
it
s
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Ug
/i
ex
ce
pt
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os
ph
or
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su
sp
en
de
d
se
di
me
nt
1
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in m
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Me
th
od
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C
1
?
 
l
l
l
l
l
l
l
l
-
“
  
 a
a
a
a
t
a
r
r
r
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ra
me
te
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m d
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.
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.
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ra
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TABLE 4.8c. Monitoring frequency and detection limit (DL) parameters.
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TABLE 4.8d. Monitoring frequency and detection limit (0L) parameters. ‘
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.M.) NA
‘ Average Flow
(cfs)/Period of Reco
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Responsibl
e Agency:
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Mo
ni
to
ri
ng
fr
eq
ue
nc
y
an
d
de
te
ct
io
n
li
mi
t
(D
L)
pa
ra
me
te
rs
.
Tr
ib
ut
ar
y:
Po
sh
ti
go
.
St
at
e:
WI
St
at
io
n
Lo
ca
ti
on
(R
.M
.)
:
6.
2(
E)
Re
sp
on
si
bl
e
Ag
en
cy
:
21
WI
S
‘N
et
es
:
a
b
=
de
te
ct
io
n
=
on
ly
li
mi
te
d
in
st
an
ta
ne
ou
s
fl
ow
av
ai
la
bl
e.
‘
li
mi
t
un
av
ai
la
bl
e
fr
om
da
ta
or
ve
ry
sm
al
l.
P.
r.
me
te
ra
VT
ot
al
Me
as
ur
em
en
ts
,
Me
as
ur
em
en
ts
Be
lo
w
DL
,
0L
Me
as
ur
ed
19
75
19
76
19
77
19
78
19
79
19
80
19
81
19
82
1
,
9
,
.
e
2
1,a
,b
Ph
os
T
1,
ﬂ,
.ﬂ
2
5.5.
Ba
si
n
Ar
ea
(m
2)
:
Pe
ri
od
of
Re
co
rd
:
Av
er
ag
e
Fl
ow
(c
fs
)/
Pe
ri
od
of
Re
co
rd
:
Ch
em
ic
al
Mo
ni
to
ri
ng
:
1
9
8
3
11
,0
,3
.a
12
.0
,.
62
12
,5
,2
.a
Bas
in
Are
a
(m2
):
-
'
Pe
ri
od
of
Re
co
rd
:
Av
or
ag
e
Fl
ow
(c
fs
)[
Pe
ri
od
of
Re
co
rd
:
'
-
-
Ch
em
ic
al
Mo
ni
td
ri
ng
:
'_
19
83
 
N
A
19
77
,0
6
N
A
Y
Un
it
s
=
Ug
/l
ex
ce
pt
-p
ho
sp
ho
ru
s,
su
sp
en
de
d
se
di
me
nt
in
mg
/l
.
S
a
m
p
l
i
n
g
Me
th
od
s-
0
or
C
19
84
19
86
1
2
,
0
,
3
.
6
12
,e
,.
02
1
2
.
9
.
2
.
5
12
,9
,3
.o
o
12
.6
,.
62
_
1
2
,
a
,
2
.
a
4
0
N
A
19
81
-8
2
N
A
Y
Un
it
s
3
Ug
/l
ex
ce
pt
ph
os
ph
or
us
,
su
sp
en
de
d
se
di
me
nt
in
mg
/l
.
’
Sa
mp
li
ng
M
e
t
h
o
d
s
G or C
19
84
19
86
  
TA
BL
E
4.
18
b.
Mo
ni
to
ri
ng
fr
eq
ue
nc
y
an
d
de
te
ct
io
n
li
mi
t
(D
L)
pa
ra
me
te
rs
.
Tr
ib
ut
ar
y:
Pe
sh
ti
go
.
Ba
si
n
Ar
ea
(m
2)
}
NA
St
at
e:
WI
Pe
ri
od
of
Re
co
rd
:
19
81
-8
3
St
at
io
n
Lo
ca
ti
on
(R
.M
.)
:
1.
6
’
Av
er
ag
e
F
l
o
w
(c
fa
)/
Pe
ri
od
of
Re
co
rd
:
NA
Re
sp
on
si
bl
e
Ag
en
cy
:
21
WI
S
-
Ch
em
ic
al
Mo
ni
to
ri
ng
:
Y
.
No
te
s:
a
s
on
ly
li
mi
te
d
in
st
an
ta
ne
ou
s
fl
ow
'a
va
ll
ab
le
a
Un
it
s
3
Ug
/l
ex
ce
pt
ph
os
ph
or
us
,
su
sp
en
de
d
se
di
me
nt
in
mg
/i
o
b
a
de
te
ct
io
n
li
mi
t
un
av
ai
la
bl
e
fr
om
da
ta
or
ve
ry
sm
al
l.
P.
r.
mo
t°
r.
1
To
ta
l
Me
as
ur
em
en
ts
,
Me
as
ur
em
en
ts
Be
lo
w
DL
,
DL
'
5a
mz
il
zg
M
e
a
s
u
r
e
d
19
78
19
76
19
77
19
78
19
79
19
80
19
81
.
_
19
82
19
83
19
84
19
85
6
°"
C
Ph
os
T
'
1,
6,
.8
2-
2,
0,
.0
2
1,
9,
.e
2
‘
o
s.
-
1,
8,
b
1.
0.
2.
5
a
 
TA
BL
E
4.
18
c.
Mo
ni
to
ri
ng
fr
eq
ue
nc
y
an
d
de
te
ct
io
n
li
mi
t
(D
L)
pa
ra
me
te
rs
.
Tr
ib
ut
ar
y:
Pe
sh
ti
go
'
'
Ba
si
n
Ar
ea
(m
2)
:
NA
St
at
e:
WI
Pe
ri
od
of
Re
co
rd
:
19
86
St
at
io
n
Lo
ca
ti
on
(R
.M
.)
:.
2.
8
Av
er
ag
e
Fl
ow
(c
fs
)/
Pe
ri
od
of
Re
co
rd
:
_N
A
Re
sp
on
si
bl
e
Ag
en
cy
:
21
WI
$
Ch
em
ic
al
Mo
ni
to
ri
ng
:
Y
No
te
s:
a
a
on
ly
li
mi
te
d
in
st
an
ta
ne
ou
s
fl
ow
av
ai
la
bl
e;
Un
it
s
=
Ug
/l
ex
ce
pt
ph
os
ph
or
us
,
su
sp
en
de
d
se
di
me
nt
in
mg
/l
.
b
=
de
te
ct
io
n
li
mi
t
un
av
ai
la
bl
e
fr
om
da
ta
or
ve
ry
sm
al
ls
'
,
‘
To
ta
l
Me
as
ur
em
en
ts
,
Me
as
ur
em
en
ts
Be
lo
w
DL
,
DL
‘
-
Sa
mp
li
ng
'
'
‘
Me
th
od
s
G o
r C
P
a
r
a
m
e
t
e
r
s
Me
as
ur
ed
19
76
19
76
19
17
19
7a
'
_1
97
9
19
80
r
19
91
:1
98
2
19
83
'
19
94
19
95
Ph
os
T
'
-
"
1,
o,
.0
2
V
.'
c
  
4
1
'
 I
I
I
I
I
I
I
I
I
‘
I
‘
TABLE 4.18
d. Monito
ring frequ
ency and d
etection l
imit (0L)
parameters
.
 
Tribu
tary:
Posht
lgo
' .
'.
Basin
Area
(m2):
NA
State
: W
I
Peri
od o
f Re
cord
: 1
977,
1986
-83
Stati
on Lo
catio
n (R.
M.):
3.6
Avera
ge Fl
ow (c
fs)/P
eriod
of Re
cord:
NA
Respo
nsibl
e Age
ncy:
21WIS
'-
_
_
-
Chemi
cal'M
onito
rlng:
g Y
.
Notes
: a
= onl
y li
mited
inst
anta
neou
s fl
ow a
vaila
ble.
-
Unit
s =
Ug/l
exce
pt p
hosp
horu
s, s
uspe
nded
sedi
ment
in mg
/l.
b = detect
ion limit
unavailabl
e from dat
a or very
small.
‘
Total
Meas
urem
ents
Meas
urem
ents
Belo
w 0L
DL
‘
Samp
ling
Para
mete
rs
”
’
Meth
od:
Mea
sur
ed
‘
1975
< 19
76
1977
1978
1979
1980
1981
1982
' 19
83
1984
. 198
5
c °r
C
Phos
T
'
1,0,
.02
‘
mm
1,0,
.92
1,0,
.62
I
o
3.5.
1,6,b
1,o,
2.n
1,1,
2.o
'
'
TABLE
4.18e
. Mo
nitor
ing f
reque
ncy a
nd de
tecti
on li
mit (
0L) p
arame
ters.
Tribu
tary:
Posht
lgo
‘
Basin
Area
(m2):
NA
<
State:
WI
' '
'
Perio
d of
Recor
d: 1
982
Stati
on Lo
catio
n (R.
M.):
4.5
Avera
ge Fl
ow (c
fs)/P
erlod
of Re
cord:
NA
Resp
onsi
ble
Agenc
y:
21WI
S
Chem
ical
Moni
tori
ng:
Y
4
2
Notes
: a
s only
limite
d ins
tanta
neous
flow
availa
ble.
V
Units
= Ug/
l exc
ept p
hosph
orus,
suspe
nded
sedim
ent i
n mg/
l.
b = detection limit
unavailable from dat
a or very small.
'
‘
Total
Measu
remen
ts, M
easur
ement
s Bel
ow DL
, DL
'
<
Sampl
ing
'
Meth
ods
0 or C
Par
ame
ter
s
Me
as
ur
ed
1975
1976
1977
1978
_ ' 19
79
1980
1981
1982
l 1983
1984
1985
Pb
-
7,
PhosT
'
V
-
r
T
5.
3.
‘
7'
  
 a
T
A
B
L
E
4
.
1
8
9
.
M
o
n
i
t
o
r
i
n
g
f
r
e
q
u
e
n
c
y
a
n
d
d
e
t
e
c
t
i
o
n
l
i
m
i
t
(
D
L
)
p
a
r
a
m
e
t
e
r
s
.
T
r
i
b
u
t
a
r
y
:
P
e
s
h
t
i
g
o
_
‘
B
a
s
i
n
A
r
e
a
(
m
2
)
:
1
6
8
0
.
6
(
c
)
S
t
a
t
e
:
W
I
P
e
r
i
o
d
o
f
R
e
c
o
r
d
:
1
9
7
5
-
8
5
S
t
a
t
i
o
n
L
o
c
a
t
i
o
n
(
R
.
M
.
)
:
1
7
.
9
(
2
)
A
v
e
r
a
g
e
F
l
o
w
(
c
f
s
)
/
P
e
r
i
e
d
o
f
R
e
c
o
r
d
:
9
7
8
.
6
/
1
9
7
6
~
8
5
(
c
)
R
e
s
p
o
n
s
i
b
l
e
A
g
e
n
c
y
:
'
2
1
W
I
S
‘
C
h
e
m
i
c
a
l
M
o
n
i
t
o
r
i
n
g
:
Y
a
I
o
n
l
y
l
i
m
i
t
e
d
i
n
s
t
a
n
t
a
n
e
o
u
s
f
l
o
w
a
v
a
i
l
a
b
l
e
.
c
a
b
a
s
i
n
a
r
e
a
a
n
d
a
v
e
r
a
g
e
f
l
o
w
m
e
a
s
u
r
e
d
b
y
1
1
2
W
R
0
1
No
te
s:
b
a
d
e
t
e
c
t
i
o
n
l
i
m
i
t
u
n
a
v
a
i
l
a
b
l
e
f
r
o
m
d
a
t
a
o
r
v
e
r
y
s
m
a
l
l
.
U
n
i
t
s
=
U
g
/
l
e
x
c
e
p
t
p
h
o
s
p
h
o
r
u
s
,
s
u
s
p
e
n
d
e
d
s
e
d
i
m
e
n
t
i
n
m
g
/
l
o
P
.
r
.
m
.
t
.
r
.
T
o
t
a
l
M
e
a
s
u
r
e
m
e
n
t
s
,
M
e
a
s
u
r
e
m
e
n
t
s
B
e
l
o
w
0
L
,
DL
V
.
S
a
m
p
l
i
n
g
M
e
a
s
u
r
e
d
M
e
t
h
o
d
s
1
9
7
5
1
9
7
6
1
9
7
7
1
9
7
9
1
9
7
9
1
9
8
5
1
9
8
1
1
9
8
2
1
9
8
3
1
9
8
4
1
9
8
5
G
o
r
c
P
b
1
2
,
9
,
3
.
6
2
.
2
.
3
.
0
2
,
2
,
3
.
0
1
0
,
1
0
,
3
.
6
1
2
,
1
2
,
3
.
ﬂ
1
2
,
1
2
,
3
.
0
1
2
,
1
2
,
3
.
0
6
H
9
1
1
,
1
1
,
.
8
2
1
2
.
8
,
.
0
2
2
,
2
,
.
8
2
P
h
e
a
T
1
2
.
0
,
.
9
1
1
2
,
8
,
b
1
1
,
o
,
.
8
2
1
2
,
8
.
.
8
2
1
1
,
1
,
_
.
8
2
8
,
0
,
.
8
2
.
1
2
,
1
.
.
0
2
1
4
,
6
.
.
8
2
1
3
,
2
,
.
8
2
1
2
.
1
,
.
8
2
1
2
.
1
,
.
8
2
s
.
s
.
1
2
,
2
5
1
.
9
1
1
2
,
8
,
1
.
8
1
1
,
0
3
,
1
1
0
1
2
,
9
,
1
.
0
1
1
,
8
,
b
8
,
o
,
b
1
2
,
8
,
b
1
4
,
6
,
2
.
o
1
3
,
2
,
2
.
a
1
2
,
3
,
2
,
a
1
2
,
2
,
2
.
8
'
‘
P
C
B
_
1
,
1
,
8
.
1
4
3
T
A
B
L
E
4
.
1
9
a
.
M
o
n
i
t
o
r
i
n
g
f
r
e
q
u
e
n
c
y
a
n
d
d
e
t
e
c
t
i
o
n
l
i
m
i
t
(
D
L
)
p
a
r
a
m
e
t
e
r
s
.
T
r
i
b
u
t
a
r
y
:
P
i
g
e
o
n
B
a
s
i
n
A
r
e
a
(
m
2
)
:
H
A
S
t
a
t
e
:
W
I
1
g
-
P
e
r
i
o
d
o
f
R
e
c
o
r
d
:
1
9
8
%
S
t
a
t
i
o
n
L
o
c
a
t
i
o
n
(
R
.
M
.
)
:
3
.
8
(
E
)
A
v
o
r
a
g
e
F
l
o
w
(
c
f
s
)
/
P
e
r
i
o
d
o
f
R
e
c
o
r
d
:
N
A
R
e
s
p
o
n
s
i
b
l
e
A
g
e
n
c
y
:
2
1
W
I
S
'
C
h
e
m
i
c
a
l
M
o
n
i
t
o
r
i
n
g
:
Y
N
o
t
e
s
:
a
2
o
n
l
y
l
i
m
i
t
e
d
i
n
s
t
a
n
t
a
n
e
o
u
s
f
l
o
w
a
v
a
i
l
a
b
l
e
.
U
n
i
t
s
=
U
g
/
i
e
x
c
e
p
t
p
h
o
s
p
h
o
r
u
s
,
s
u
s
p
e
n
d
e
d
s
e
d
i
m
e
n
t
in
m
g
/
l
.
b
=
d
e
t
e
c
t
i
o
n
l
i
m
i
t
u
n
a
v
a
i
l
a
b
l
e
f
r
o
m
d
a
t
a
o
r
v
e
r
y
s
m
a
l
l
;
-
P
.
r
.
m
.
t
°
r
.
.
T
o
t
a
l
M
e
a
s
u
r
e
m
e
n
t
s
,
M
e
a
s
u
r
e
m
e
n
t
s
B
e
l
o
w
D
L
3
D
L
s
.
m
p
l
‘
n
g
M
e
a
s
u
r
e
d
A
'
_
‘
M
e
t
h
o
d
s
1
9
7
3
1
9
7
8
1
9
7
7
1
9
7
8
1
9
7
9
‘
1
9
8
8
a
1
8
8
1
1
9
8
2
'
1
9
8
3
1
9
8
4
1
9
8
5
°
°
'
C
Pb
'
47
,3
9,
3.
a
_
c
P
h
o
a
T
4
8
,
0
.
.
0
2
S
.
S
.
‘
4
7
,
0
,
b
 
s
a
l
s
a
a
a
a
a
l
s
v
~
e
 
 I
l
l
l
l
i
l
t
l
f
f
TA
BL
E
4.2
0a.
Mo
ni
to
ri
ng
fr
eq
ue
nc
y
and
de
te
ct
io
n
lim
it
(0L
)
pa
ra
me
te
rs
.
. T
ri
bu
ta
ry
:
Ro
ot
'
'
v
.
-
.
Ba
si
n
Ar
ea
(m
2)
:
19
9.
a(
c)
St
at
e:
WI
.
Pe
ri
od
of
Re
co
rd
:
19
75
-7
6
St
at
io
n
Lo
ca
ti
on
(R
.M
.)
:
1.
6(
E)
V
'
Av
er
ag
e
Fl
ow
(c
fs
)/
Pe
rl
od
of
Re
co
rd
:
14
9.
0/
19
75
-8
5(
c)
Re
sp
on
si
bl
e
Ag
en
cy
:
21
WI
S
,
Ch
em
ic
al
Mo
ni
to
ri
ng
ze
Y
-
No
te
s:
a
a
on
ly
li
mi
te
d
in
st
an
ta
ne
ou
s
fl
ow
av
ai
la
bl
e.
'
c
=
ba
si
n
ar
ea
an
d
av
er
ag
e
fl
ow
me
as
ur
ed
by
11
2W
RD
.
b
s
de
te
ct
io
n
li
mi
t
un
av
ai
la
bl
e
fr
om
da
ta
or
ve
ry
sm
al
l.
_
Un
it
s
=
Ug
/l
ex
co
pt
ph
os
ph
or
us
,
su
sp
en
de
d
se
di
me
nt
in
mg
/I
.
Met
hod
s
0 o
r C
p.
r.
mo
t°
r,
To
ta
l
Me
as
ur
em
en
ts
,
Me
as
ur
em
en
ts
Be
lo
w
DL
,
0L
e
.
ng
pl
in
g
Mea
sur
ed
.
_
19
16
19
76
19
77
V
19
78
19
79
19
86
-
19
81
19
82
I
19
83
19
84
~
19
85
Ph
oa
T
6,
6,
.ﬂ
1.
c,
a,
b
s.
s.
1a
,o
,1
.a
12
,0
,1
.0
 
TAB
LE
4.2
9b.
Mon
ito
rin
g f
req
uen
cy
and
det
ect
ion
lim
it
(DL
) p
ara
met
ers
.
Tri
but
ary
:
Roo
t
~
Bas
in
Are
a
(m2
):
NA
Sta
te:
WI
Per
iod
of
Rec
ord
:
197
7-8
8
Sta
tio
n
Loc
ati
on
(R.
M.)
:
16,
0(E
)
-
'
'
Avo
rag
e F
low
(cf
s)/
Per
iod
a!
Rec
ord
:
NA
Re
sp
on
si
bl
e
Ag
en
cy:
21
WI
S
Ch
em
ic
al
Mo
ni
to
ri
ng
:
Y
4
4
Not
es:
a
s
onl
y
lim
ite
d
in
st
an
ta
ne
ou
s
fl
ow
ava
il
ab
le
.
Un
it
s
=
Ug/
l
ex
ce
pt
ph
os
ph
or
us
,
su
sp
en
de
d
se
di
me
nt
in
mg/
l.
b =
det
ect
ion
lim
it
una
vai
lab
le
fro
m d
ata
or
ver
y s
mal
l.
‘
-
Tot
al
Mea
sur
eme
nts
Mea
sur
eme
nts
Bel
ow
DL
DL
Sam
pli
ng
Par
ame
ter
s
_
’
’
ﬂ
Met
hod
,
Me
as
ur
ed
.
197
5
197
8
197
7
197
a
197
9
198
0
198
1
198
2
'
198
3
198
4
198
8
G
°'
C
Pb
12,
7,3
.a
1a,
7,3
.e
2,2
,3.
a
‘
3.3
.3.
0
12,
12,
3.a
12,
11,
3,a
12,
11,
3.a
11,
11,
3.a
0
H9
13,13,a.2
10,3,a.2 .
2,1,e.2
'
'
Pho
sT
’
12.
0,.
02
12.
0,.
92
12,
a,.
a2
12,
a,.
02
12.
0,.
a2
12,
a,;
$2
12,
a,.
02
12.
5,.
02
11,
11,
,a2
s.s
.
12,
9,1
.e
12,
a,1
.e
12,
0,b
12,
6,b
12,
a,b
12i
erz
aa
12,
a,2
,e
12,
0,2
.a
11,
6,2
.a
  
 ‘
T
A
B
L
E
4
.
2
1
s
.
M
o
n
i
t
o
r
i
n
g
f
r
e
q
u
e
n
c
y
a
n
d
d
e
t
e
c
t
i
o
n
l
i
m
i
t
(
D
L
)
p
a
r
a
m
e
t
e
r
s
.
T
r
i
b
u
t
a
r
y
:
S
h
o
b
o
y
g
a
n
.
B
a
s
i
n
A
r
e
a
(
m
2
)
:
'
N
A
S
t
a
t
e
:
W
I
'
P
e
r
i
o
d
o
f
R
e
c
o
r
d
:
1
9
7
5
—
7
7
S
t
a
t
i
o
n
L
o
c
a
t
i
o
n
(
R
.
M
.
)
:
0
.
8
2
A
v
e
r
a
g
e
F
l
o
w
(
c
f
s
)
/
P
e
r
l
o
d
o
f
R
e
c
o
r
d
:
N
A
R
e
s
p
o
n
s
i
b
l
e
A
g
e
n
c
y
:
2
1
W
I
S
-
V
_
_
'
C
h
e
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TABLE 4.21c.
Monitoring frequency
and detection limit
(DL) parameters.
Tributary:
Sheboygan'
‘
v
Basin Area (m2):
NA.
State:
WI
'
Period of Record:
1978-79
Station Location (R.M.):
1.3(E)
Average Flow (cfs)/Perlod of Record:
NA
Responsible Agency:
21WIS
v
Chemical Monitoring:' Y
  
Notes:
a I only
limited instantaneous flow available.
Units = Ug/l
except phosphorus,
suspended sediment
in mg/l.
‘
b a detection limit unavailable from data or very small.
p.,.m.t.r.
"
Total Measurements, Measurements Below DL, 0L
, ' v
- s.mp|1ng
Methods
Measured
I
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1
197a
1977
1979
1979
1999
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1992
1993
1984
- 1995
° °' C
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1,9,3.o
4,9,3.a
'
7
_
.
o
"a
4,4,a.2
'
7
PhosT
.
1;0,.02
5,0,.02
s.s.
-
1,9,1.a
5,0,b
4
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TABLE 4.21d.
Monitoring frequency and detection limit (DL) parameters.
Tributary:
Sheboygan
. .
V
'
- I
Basin Area (m2):
NA
State:
WI
’
Period of Record:
1980-82
Station Location
(R.M.):
1.4(E)
Average Flow
(cfs)/Perlod of Record:
NA
Responsible Agency:
21WIS
.
'
Chemical Monitoring:
Y
Notes:
a 2 only
limited
instantaneous
flow available.
Units
: Ug/l
excopt
phosphorus,
suspended
sediment
in mg/l.
b = detection
limit
unavailable
from
data
or very
small.
0
P.r.m°t°r.
‘
Total Measurements, Measurements Below DL, DL
‘
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ABLE 5.6a. Monitori
ng frequency and de
tection limit (DL).
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ring frequency and
detection limit (DL
) parameters.
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e from dat
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 TABLE 5.11c. Monitoring frequency and detection limit (0L) parameters.
_.
_
Tributary: Kalamazoo
Basin Area (m2): 1860.6
'
State: MI
.
Period of Record: 1975-85-
Station Location (R.M.): 27.6(E)
_
Average Flow (cfs)/Perlod of Record: 1761.0/1978-85
Responsible Agency: 112WRD
; '
V
Chemical Monitoring: N
TABLE 5.18. Monitoring frequency and detection limit (DL) parameters.
h'
i
l
l
Tributary: Kewkawlin
-
Basin Area (m2): NA _
State: MI
_
Period of Record: 1975,1977,1986
Station Location (R.M.): 6.91
1 Average Flow (cfs)/Perlod of Record: a/1975
Responsible Agency: 21MICH
'
Chemical Monitoring: Y
Notes: a a only limited instantaneous flow available.
.
Units = Ug/i except phosphorus, suspended sediment in mg/l.
b a detection limit unavailable from data or Very small.
-
' Total Measurements, Measurements Below DL 0L
Sampling
Parameters
'
Methods
Meas
ured
197s ' 1978
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197a
1979
1992: ' 1981
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1984 1 1986
0 °' C 3
Pb
‘ '
1,9,1.e
Hg
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1
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9 a
5.5.
9,5,1.e
Oldn
1 1
DOE
1 1
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1 1
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TABLE 6
.12c.
Monitor
ing fre
quency
and det
ection
limit (
DL) par
ameters
.
Vermilion
OH'
6.32
210HIO
Trib
utar
y:
State:
Station Lo
cation (R.
M.):
Responsibl
e Agency:
Notes: a a only lim
ited instantaneous f
low available.
' b
: detection limit un
available from data
or very small.
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:
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s =
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ra
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TABLE 6.12d. Monito
ring frequency and d
etection limit (DL)
parameters.
Tributary: Vermilion
State: 0H
Station Lo
cation (R.
M.): 6.32
Responsible Agency: 112WRD
Notes: a a only limited instantaneous flow available.
b = detection-limit unavailable from data or very small.
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ra
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ra
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P
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C
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.e
a
12,
655
'1
98
8
0
or
C
12
,9
,1
e.
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.9
3
12,
e,b
4,
4,
1.
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.
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l.
To
ta
l
Me
as
ur
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ra
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.8
.8
18
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ra
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.
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’ DISCUSSION ‘
Tables 3-8 provide a wealth of information about the characteristics of the
freq
uenc
y of
moni
tori
ng t
he a
fore
ment
ione
d wa
ter-
qual
ity
para
mete
rs i
n U.
S. t
ribu
tari
es
to the Great Lakes between the years 1975 and .1985. A detailed analysis on the
characteristics of water quality monitoring on a tributary-by-tributary basis is not
_ presented because of time limitations. Furthermore. the author believes that before
this type of analysis can be executed properly. the tables should be scrutinized in
great detail. preferablyby several investigators. and reorganized by geographical location M i
so that any regional monitoring frequency characteristics that would affect loading
estimates in that area of the Great Lakes can be more easily identiﬁed and examined.
General statewide trends in monitoring frequency. however. can be easily, addressed and
are included below. An analysis of the variability of detection limits by state and
agency is also presented. Any personal observations-obtained while the data tables
were prepared. pertinent in determining future estimates of loadings of materials in the
tributaries are presented.
Analysis of Water-Quality Data For Minnesota
The St. Louis River is the only major tributary that flows into the Great Lakes
water system in this state. Two monitoring stations located near the mouth sampled
only-total phosphorus (PhosT) and suspended sediment (5.5.) from the years 1975 to
1982.
is that the detection limit probably fluctuated from 0.4 mg/l in 1975-1977 to 1.0 mg/l
in 1978-1980 and back to 0.4 mg/l in 1981-1982. I A third station located further
upstream and operated by USGS made measurements of all constituents except 15.5..
Mirex. TCDD. and Benzo—a—pyrene for the years 1975-1980 and 1982. When detection
limit data were available. mOSt of the observations fell below the detection limit
Limited detection limits are available for these stations. but the trend for 5.5.
parameter. Phosphorus measurements were made for all years at this station with
sampling rates between 6—10 obserVations per year.
Analysis of Water-Quality Data for Wisconsin
Twenty-one major tributaries flow into Lake Superior and Lake Michigan. and
the STORET data search provided 70 monitoring stations with chemical and flow
monitoring data near the mouths of the tributaries. Table 9 is presented to more
clearly show the general statewide trend in monitoring frequency by summarizing the
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a f
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flow
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The
sta
tew
ide
fre
que
ncy
of
wate
r-qu
alit
y m
oni
tor
ing
by
year
is I
presented in Table 13.
TAB
LE
13.
Total
numb
er o
f mon
itori
ng st
ation
s tha
t mea
sure
param
eters
(at l
east
one
meas
urem
ent)
by year for New York Great Lakes tributaries. Total number of monitoring stations is 21.
Parameters
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Pb
Hg
PhosT
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O
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H
O
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H
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H
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H
O
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H
A general observation that can be made first is that there is a definite paucity
of chemical monitoring stations for New York tributaries. No chemical monitoring data
were obtained for the Grass. Oswegatchie. and Raquette Rivers. The omission of data
may be attributed to an incomplete STORET search. and the retrieval process for New
For the remaining tributaries. however. chemical
monit
oring
data
are s
parse
with
the e
xcept
ion
of Ph
osT.
Yearl
y tr
ends
show
that
PhosT and total phosphate (T P04) were monitored at 50 percent of the stations
between 1977-1980 and 1982-1985.
in chemical monitoring of all parameters! During the 11-year period. there were only
In 1981. there was a definite statewide decrease
four monitoring stations that sampled for more than three constituents. and three of
these stations were located in the Black River (the Oswego is the other} tributary).
The USGS ceased monitoring all constituents except PhosT (T P04) after 1982 and
from 1975-1982 they monitored only Pb. Hg. and total phosphorus (exception: Black
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SUMMARY
A series of tables documenting the inventory of data collected on United States
tributaries to the Great Lakes pertinent to water quality monitoring and surveillance
have been presented and analyzed. A list of the water-quality, monitoring agencies
responsible for the archiving of these data is also given. The following overall
obserVations and comments about the data presented in the tables are presented
below:
1)
2)
4)
5)
5)
7)
The present analysis of these tables is incomplete.
There is an overall trend of a decreasing number of monitoring sta-
tions occurring after 1980. particularly evident in the states of Mich‘
igan and Ohio. _ i ‘
A lack in overall chemical monitoring for the New York tributaries is
evident. although the lack in data may have been caused by an >
improper or incomplete data retrieval. .
Monitoring of all toxic constituents with the exception of Pb and Hg
was sparse and limitedto only a few selective tributaries. Several of
the toxic constituents were never monitored at all throughout the 11-
' year time period.
Chemical monitoring of Pb on a Station—by—station basis actually
increased after 1983 although the total number of monitoring stations
' decreased.
Chemical monitoring of Hg was significantly curtailed both'in the
number of monitoring stations and observations per year after 1980. '
No monitoring of Hg occurred in Ohio in 1985.
Detection limits for the parameters ﬂuctuated between agencies and by
year." ‘
Nearly'all chemical monitoring observations were performed by grab
sampling. Composite sampling was limited almost exclusively to
efﬂuent monitoring.
Continuous ﬂow data are available for a majority of the tributaries
and partial flow measurements coinciding with chemical monitoring
stations can also be obtained if necessary.
inadequacies in water—quality monitoring that have occurred over the years.
A closer examination of
these data will ultimately reveal more detailed local and regional trends. quirks. and
It- is
' hoped that this document will be the impetus for an improved water-quality monitoring
and surveillance plan in US. tributaries in the coming years.
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